Here is an up-to-date book that ably documents existing knowledge pertaining to the biology and evolution of dinosaurs. The volume is both attractive and well-designed. A forward was contributed by Philip Currie, dinosaur expert extraordinaire, and the subject matter was reviewed by colleagues familiar with Mesozoic fossil fields around the world. Emphasis is unabashedly focused on dinosaurs.
various kinds of dinosaurs in relation to that of humans are very informative. A glossary is provided, as well as an excellent index. A compendium of notes at the volume's end should not be overlooked as they contain interesting, late-breaking information.
The author underscores conceptual milestones, or "paradigm shifts," that promoted an understanding of the character of the dinosaurian world. Hutton recognized the depth of geologic time, Darwin understood the efficacy of natural selection, Wegener realized that continents slowly move, and Hennig quantified the interrelationships of organisms. These intellectual tools breathed life into fossilized skeletons, and produced an ongoing "dinosaurian renaissance" championed by Ostrom and Bakker. Unlike some other accounts of dinosaurs, a time line does not dominate the text. The "Alpha" of the dinosaurian era was a single bacterial cell that also marked the beginning of life on Earth; its "Omega" was an extinction probably (but not certainly) caused by the impact of an asteroid. Above all, the evolution of dinosaurs was driven by climates and continental drift across the surface of a long enduring "hothouse" Earth. In fidelity to the author's passion for dinosaurs, the apex of his evolutionary saga is charmingly occupied by . . . a dinosaur (see figure 2. 3)! For him, outstanding attributes of evolution are cyclical or episodic and "systems within systems." These are illustrated by depictions of convection within the Earth (figure 4.2), the descent of dinosaurs (figure 2.3), and biological energy flow during the Cretaceous (figure 5.1). In his "river of life," fluidity does not imply directionality, but rather continuity in evolution. Populations, not individuals, evolve, but directional change is brief and does not accumulate. Humankind is definitely not the culmination of evolution; bacteria remain the fundamental and ecologically most important form of life.
The author closes the main body of the text by modestly observing that, "An equivalent review of dinosaurs written 20 years from now will be very different indeed, achieving deep insights we cannot yet imagine. And future versions 40, 60, and 100 years hence will be equally distinctive . . . many lifetimes of groundbreaking work remain to be done." This is surely true. Not everyone will agree with all of the author's convictions concerning large-scale features of evolution, nor even those concerning the evolution of dinosaurs. However, reservations may be balanced against his stimulating synthesis, and the many warm and gracious citations of others whose work has enriched his own life. In reading "Dinosaur Odyssey," this reviewer has had the pleasure of coming to know and appreciate a colleague. The origin of animal phyla is a topic with a long history of debate and controversy. This volume, edited by two renowned experts on the subject, contributes to the discussion with chapters covering a range of fields from paleontology, developmental and cell biology, molecular phylogenetics, and genomics. The origin of the book itself can be traced to a Discussion Meeting at the Royal Society celebrating the 300th birthday of Linnaeus, which resulted in a special issue of Philosophical Transactions of the Royal Society B: Biological Sciences (Vol. 363, Num. 1496). This book provides a solid reference for those interested broadly in animal evolution; while chapters are necessarily not exhaustive in their coverage, sufficient citations are provided (conveniently, in a single reference section) to guide the reader to more specific sources. The book is divided into three sections: Part I, Origins of animals; Part II, The Bilateria; and Part III, Themes and perspectives. Part I begins, appropriately, with two chapters discussing the timing of animal origins. Chapter 1 describes the physical evidence as contained in the geologic record, while Chapter 2 presents the genetic evidence as interpreted through the use of molecular clocks. Both chapters make compelling arguments for the origin of animals prior to, or during, the Ediacaran (640-540 million years before present), while emphasizing the importance of macroevolutionary events that occurred closer to the Cambrian Explosion (540 million years before present). Part I also introduces biological innovations that evolved in the multicellular common ancestor of animals; genes involved in cell signaling and cell adhesion (Chapter 3), and an intriguing discussion of gastrulation and the evolution of blastopore fate (Chapter 4).
While the remaining chapters are separated into Parts II and III, they can primarily be categorized into those discussing the generation of phylogenetic trees and those using phylogenies to uncover and interpret evolutionary trends. Support for the "new animal phylogeny," as it is often called, is presented in chapters dealing in turn with Lophotrochozoa (Chapter 6), Ecdysozoa (Chapter 8), and Deuterostomia (Chapter 9). The common theme uniting these studies is the need to address inherent biases in the molecular data, through increased sampling of taxa from lesser known groups (e.g., Chapter 11), and with more effective modeling of disparate evolutionary rates across lineages (e.g., Chapter 12). In addition, the use of nonsequencebased phylogenetic characters for resolving ambiguous relationships is discussed: genome-level characters such as gene order and content, intron position, and secondary structures of rRNAs or tRNAs (Chapter 13), as well as the presence of shared microRNAs (Chapter 15).
A series of interesting and illustrative vignettes are presented in the remaining chapters, reminding the reader that we are, indeed, talking about a large and incredibly diverse group of organisms. However, it is the shared characteristics that allow us to hypothesize about the common ancestor that lived and reproduced in ancient seas. The independent evolution of planktonic larval stages in protostomes and deuterostomes, supported by developmental gene expression patterns (Chapter 5), suggests that this common ancestor was a benthic direct developer. In a similar vein, comparative studies of neural development in modern taxa are revealing probable signaling features of the central nervous system in the bilaterian common ancestor (Chapter 7). Other chapters explore the evolution of developmental characteristics (evodevo) in hemichordates (Chapter 10) and arthropods (Chapters 16 and 17), with a thought-provoking
